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FOREWORD

This book contains one chapter of Part Two of the Report
of the New Englend-New York Inter-Agency Committee, organized
by direction of the President cf the United States for the
purpose of making a comprehensive survey of the land, water
end related resources of the New England-New York Region.

The complete report comprises three parts:

Part One = The General Report.
Part Two = The Technical Report, with detailed
studies of the river basins and special subjectse

Part Three = Reference Data,
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SECTION I = GENERAL DESCRIPTION
LOCATION AND AREA

1, For convenignce in making the surfey of resources the
designation Subregion "A" was adopted by the Committee for that
portion of the New England-New York Region lying to the north and
east of the Merrimack, Comecticut and Piscataqua River Basins, IT
includesball of the State of Maine with the exception of 2l7 square
miles along the southwestern boundary, which is in the Piscataqua
River Basin; and in addition contains some 1,600 squere miles of
eastern NeW'Ham@shire in the headwater drainage of the Saco end
Androscoggin River Basinse The total area of the subregion is
3%,59l square miles which is approximately one half of the area of

the New England Statese

SURFACE WATERS

24 Major riverss = There are five major river systems withw

in Subregion ™A%, which together drain four=fifths of the area of the
whole subregione These river systems in order of size are the Penobscot,
which drains 8,570 square miles; tThe Saint John, with an area of

7,360 square miles in the United States portion of the basing the Kennebec,
draining 5,870 square miles; the Androscoggin, dreining 3,50 square m11933
and the Saco, 1,697 square miless The remainder of the subregional area

is made up of the Sto Croix Basin having an area of 1,010 square miles

in the United States; the Presumpscot Basin, 6l8 squere miles, and the

Maine Coastal Ares of some 5,999 square milese 0f the major



rivers, all but the Saco have large headwater lekes, and all five
have sizeable lakes in their tributary systems. These rivers fole
low irregular courses but the net direction of their flow reflects
the general slope within the portion of the subregion whieh each
occupies. The Seint John Kiver flows in a general northerly and
northeasterly direction before swinging sround to a gouthesstarly
course. The Penobscot and Kennebeo Rivers follow genorally south-
erly courses; and the Androscoggin snd Seco Rivers flow in a gene
eral southeasterly direction., Major defleetions such az the great
bends in the Androscoggin snd Kennebeo Rivers reflect a degree of
bedrock control on river flow, but the irregular sourses of the
 tributaries and their haphazard arrangement in the system in large
measure, reflect surface irregularities crested by continental
glaciation.

5. Lakes. - Lakes and ponds of a groat variety of sizes and
shapes are found in the naturally and artificially demmed depres-
sions throughout the subregion. liany of these water bodies origi-
nated as glaciers receded leaving a highly altered surface. Sure
face water bodies are especially numerous in that portion of the
subregion which lies to the east of the main Penobscot River, The
larger lekes in this group include Grand Leke, Big Leke and
| Meddybemps Lsake.

L. In the central portion of the subregion are Moosehead
Leke, the largest lake in the subregion, Chesunticook, Chemberlain
and Millinocket Lekes, ell of whioh have artificially raised levels.
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Other 1arge lakes are to be found in the Fish. River uystem, in the

northorn portion of the subregion; the Bangeloy Lakes distriot, inr”
the east-centra.l portions the Belgrade district, in the aouth-oen- :
tral portion; and 'hhe Sebago a.nd Ossipee Lakea diatrieta, in the |

southern portion of the subregion. (

TOPOGRAFHY AND GENERAL GEOLOGY. -

5,. Topography. - Subregion. "A" has.a long and irregular
ooastline_mgasuringvspn.e 2500 miles. To the southwest of Casco Bay
and Portland, there are extensive sandy;bea,ch‘es-.,baokﬁedvby»tidal
marsh lend and relatively flat low-lying country.- Northeast of
Portland, the coastline is extremely irregular with drowneci river

' mouths, separated by long rocky promontories and fringing islands.
The coastline is deeply indented by the magnificent reentrent of
‘Penobscot Baye To the mortheast, the coastline terminates on the
west shore of the international Passamaquoddy: Bay at the mouth of
the St. ,Gr.oix,Biver.

6. With few exceptiona, the lend, within ten miles of the
coast, lying to the southwest of Penobscot Bay is a.t elevations
varying up to 200 feet above mean sea level, and is predominantly
low and gently rolling. Nu:_nerous land forms in this portion of
the subregion bespeak glacial or aque_o-p'glacialz_.‘agtj.vity, ~

7. Lowlands extend to the great ﬁend,,cf the Kennebec River
Velley, and into the central Penobscot Basin to the confluence of

- the Mattewamkeag River and Pemobscot River. .To the northeast of

I-3



Penobscot Bay, the .lowland is at first confined to the immediate
~coast, but extends same 20 miles inland to the north of Mount
' Desert Island. It is agein constricted north of Frenchmen's Bay
and becomes an expanse some 20 miles wide between Frenshman's Bay
and the St. Croix River.,
8¢ Inland from the coastal lowland, the land rises gradually

into gently undulating to rolling upland, This upland extends as
a gradually expanding belt averaging some gixty miles in width
from the southern subregional bcunﬁary northeastward through the
central portions of the Kennebec and Penobscot River Basins, and
tﬁen spreads eastward to the St. Croix River and northward through
the Aroostook portion of the Saint John Basin. The general eleva-
tion of the rolliﬁg upland is between 200 and 1000 feet above mean
sea level, This upland is broken into four segments by the valleys
of the Saco, Androscoggin, Kennebec ;nd Penobscot Rivers. Along
the inland margin of the rolling upland southwest of the Penobscot
River, elevation increases are fairly rapid., The increase in gen=
eral elevation becomes marked between this portion of the upland
and the subregional divide culminating in the White Mountains.
This ohange to higher elevations is not regular, however, as the
valleys of the Kennebec and Androscoggin Rivers and the intervening
mountain range contribute sharp relief, Many summits in the White
Mountain groups and in the range which extends into Maine on the

east side of the upper Androscoggin Valley stand above 3500 feet.

I-4
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The highest mountains in this portion of the subregion are Mount
Washington (6268 feet mean sea level), Mount Franklin (5028 feet
m.8.1.), Mount Hancook (LL430 feet m.s.l.) and Mount Jackson (LO12
feet meBele) in HewAHampshire and Sugarloaf Mountain (L4237 feetrvxgi
m.lo;.) in Maine. This mountainous area is the source of the head-
waters of three of the five major rivers of the subregioﬁ, the Saoco,
Androscoggin and Kennebec.

9. DBetween the main stem of the Pencbscot Biver and the
Aroostook River, the general slope of the land is toward. the south
with a gradual decrease in elgvation froam about 500 feet to 200
feet mean sea level. The rolling surface of this portion of the
subregion is dotted with numerous lakes and poorly drained depres-
sions; In the Arocostook area the land slopes gradually toward the
southeast from‘elevations near 1000 feet to less than 500 feet on
the United States-Canada boundary.

-10. The Penobscot or central lake area is surmounted by the
Katahdin Mountain system with summit}elevations commonly over LO0O
feet, Baxter Peak, with an elevation of 5267 feet, is the highest
;fé;m%£:¥régfenfv'The land falls away shérply to the east and northe-
east of Katahdin gnd more gradually to the west and northwest.

The remainder of the subregion from the Moosehead Lake area, through
the Upper Saint‘John River Basin, is a rough, forested upland at
elevations betwgan 1000 and 2000 feet., Elevations of over 2000 feet
ocour on the major drainage divides, and elevations of less than
1000 feet ooour in the valleys of the Saint John River system.

~
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1l. Bedrock geology. - The bedrock in that portion of the sub-
region to the south end west of the Kennebeo River is a complex of
Cembrian to Carboniferous gneisses and sohists. The regional trend
of these schists and gneisses is northeast-southwest and they are
intruded by granitio to dioritie igneous rocks of Carboniferous or
earlier age. Granite outcrops are widespread in an interrupted and
irregular band about 20 miles in width from Caseo Bay northward to
the subregion boundary west of Jackman, Maine. In the coastal low-
lands southwest of Portland, there Qre slates, phyllites, and quartz-
ites of Paleozoic age. Early Paleozoic slates, sandstones, and lime-
stones, more widely exposed to the northeast, outerop in the ocentral
end northern portion of the Kemnebec River Valley. These rocks are
intruded by early faleozoio grenites, rhyolites, and diabases, the
latter now altered to epidote-chlorite schists.

12, Fast and northeast of the Kennebes River Valley the bedrook
1s oomposed chiefly of early Paleozoic slates, shales, sandstones,
quartzites, and lesser amounts of limestone in northeasterly trending
anticlines and synclines. Devonian sedimentary rocks outcrop mainly
in two belts. The first belt trends northeastward through Moosehead
Lake and Chesunsook Lake to Presque Isle, and the sesond belt, lying
to the north of the first, trends northeastward through Chanmberlain
Lake to the Fish River Lakes. Within this area of Devonie.nﬁ rooks
and flanking, earlier Paleozoig sedimentary rocks, outcrops of

rhyolite, rhyolitic tuff and brececia, and meta-diabase are common.
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13. On the ocoast from Cesco Bay to Eastport, a strip about 40
Imilea in width is underlain by Paleczoloc metamorphic and igneous
rooks., In the viecinity of Machiss Bay and Passamaquoddy Bay
Paleozoic sedimentary rocks and voicanic rocks outocrop extensively.
In the Mt. Desert Island-Penobscot Bay region rhyolitic tuff and
breccia and-meta-diabase are sbundent. From the coast northward
to the belt of Devonian rocks, intrusions of granite, possibly
of Devonian age, are widespread, |

14. Surfieial geology. = The present topography, though pri-

marily oontrolled by bedrock structure, has been molded by erosion
and deposition resulting from continental glaciation. All but the
steepest slopes are mantled, to some degree, by unsorted materials,
or tiil, which were transported, altered and deposited by the
glacigrs. The steep slopes were soraped and plucked bare of weath-
ered materials by this glaciation. The mantle of till has subse-
quently been ocovered in many areas by outwash and such land forms
a8 kames, kame terraoes,‘deltas and eskers stand above it. Kame
terraces and eskers or "hoféebacks“ are characteristic features

in the Kennebeo and Penobscot River Basins and the eastern part

of the Saint John end St. Croix. An extensive mantle of glacial
outwash ococurs in the portion of the basin southwest of Fortland
and much of this has been reworked by marine aotion'iﬁ the lower
valleys and redeposited as marine olays which now extend many

miles inland., Some areas of olay were subsequently covered by
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merine sands. North of Casco Bay outwash is again extenéive but
the marine deposits are confined to the lower valleys and the ine.
land penetration is not deep.

15. Forests. = There are three natural forest regions in Sub-
region "A®. These are the spruce-fir region, the white pine-tran-
sitional hardwoods region and the northern hardwoods region, The
spruce-fir region extends from the northwestern boundary of the
subregion through the Upper Androsgoggin, Kennebeo, Penobscot and
Saint John River Basins. The white pine-transitional hardwoods
region, which insludes white pins, red pine, birch, beech, maple
and hemloek, and some oaks in the southern portion, ocoupies most

of the remainder of the subregion to the southwest of the Penobscot

River. The northera hardwoods region is represented in the Arcostook

erea and in an intermediate gone eztendigg'from the St. Croix Lakes

through the central Penobscot Basin and into the Kemnebes River

Basin. The spruce-fir region eppears agein in the northeast portion

of the subregion in the vieinity of the St, Croiz River and extends
gouthwestward along the coast to the vielnity of Caseco Bay. About
90 percent of the subregion is covered by woodlands and forests in

various stages of growth. All of the forssted lends, except those

on the higher mountain slopes and in the remote northwestern portion

of the subregion, have been cut over at some time in the paste
16, Soils. - The soils of Subregion A" belong to two forest

8oll groups - the Podzol and Brown-Podzoliec. The Podzols ocoupy a
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gone where coniferous trees predominate, extending through the

higher upland and highland portions of the subregion from Ossipee |
Lake to the Aroostook area. These are largely rough stony leached
soils having shallow developmente. They are general1y_aoid,_u1th
poorly decomposed surface acoumulations of organic material, Podzols
also extend to the coast in the northeastern area ofrthe subregion.
The Brown-Podgzolio soils ococupy much of the remainder of the subregion.
These soils have generally deQelopéd under mixed needleleaf-broadleaf
forests and usually are.deeper, less acid, and more naturally fertile
than the Podzols. The majority of soils of both the Podzol and
Brown-Podzolic groups have to%med in glacial till darivéﬁ from acid
graniteé, gueisses, schists, slates and quartzites. In the Aroostook
‘area ﬁhe soils have, in many oases, developed in till which was de~-
rived from a parent material containing lime. Alluvial soils are
found in the river flood plains, and poorly drained or bog soils are
found in the poorly drained depressions throughout the subregioh.
These poorly drained soils are extemsive in tﬁe west central portion
of the Penobsoot Basin, In the coastal areas in the lower valleys

of the major rivers whiech discharge into the ocean along the Maine
Coast, soils have formed in marine clays end sands. The natural
fertility of the Brown-Podzolies is fairly high, but it can be

easily exhausted by improper agriocultural management.



MAPS

17« About 85 percent of Subregion "A" is covered by U. S. Geo-
logical Survey topographic maps with a scale not less than 1:63,360,
or one inch equals one mile, leaving about 5500 square miles in
northwestern Maine, or roughly 15 percent of the State, unmapped.
Topographic maps that are not of standard quality cover about 20
percent of the subregion. Work planned, authorized or in progress
by the Topographioc Division of the Geological Survey will cover
nearly 30 percent of the deficient érea with maps of standard qual-
ity. This will leave about five percemt of the subregion with sub-
standard topographic coverage.

18, Published and unpubliéhed geologioc maps cover 10 percent
of the area of the subregion. These maps are roughly rectangular
in shape, are d;awn to a scale not smaller than 1:62,500, or about

one inch equals one mile, and show the general geology, i.e., all

rook units, of the area that can be mapped, There are other geologic

maps of irregular shape, small scale, and limited or incomplete
coverasees Fublished geologic maps cover only two percent of the
subregions Bedrock geology is shown on these maps with the @xC 6p=
tion of the Rockland and Eastport folios, where both bedrock and
surficial geology have been mapped. Unpublished geologic maps cove
er about eight percent of the subregion. Both bedrock and surficial
geoiogy have been mapped in nine fifteen-minute quadrangles, bedrosk

geology alone in five, and surficial alone in one. Included in the
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category of unpublished mapping are areas where fisld mapping is in
progress, areas on which reports are being written or maps are being
drafted, and areas for which & map and/or report are in the process

of publication.

CLIMATE AND HYDROLOGY

19. Climate., - Subregion "A" has o stimulsting climate with
four fairly well-defined seasons. The position of the subregion in
the extreme east portion of the continent; the fact of its southward
to southeastward facing coast, not baoked by highlands; the extensive
highlands and uplands alongvits western border; plus a latitudinal
position between 43° snd L7° N. in the mid-latitude westerly wind
belt are major determinents of the slimate. The subregion is in a
zone which comes under the influensce of contrasting and conflicting
air-masses and the mid-latitude éy@lonic systems moving from the
west and south in response to the position of these air-masses and
upper air moveneut. Average temperature ranges from warmest to
coldest month of over 56°F in the northern portion and of about LOCF
in the zone of partial marine influensce, near the coast, reflect a
high degree of continentality. However, because the unobstructed
exposure elong the coast permits the southerly and easterly winds
associeted with mid-latitude cyclone systems, to sweep in off the
ocean, Preocipitation is fairly evenly distributed throughouf the
four seasons of the year. Therefore it is unlike that of similar
latitudes in the interior of the continent where the amount of cold

season precipitation is noticesbly lecs then that of the summer.
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20. Precipitation. - Precipitation in Subregion "a" averages

from L6 inehes along the coast to about 3L inches in the Aroostook
ares with as muoh as 50 inches ocoming to the northesst coastal ares.
Most of the subregion receives befween 38 and L2 inches of precipita-
tion during the year, with substantially larger amounts in the moun-
tainous portions. Storms producing warm season rains sre generallf
more intense and of shorter duration than are those of the winter
months. Winter precipitation is largely in the form of snow, and
annual sncwfall avarageé from 55 inches near the southern coast to
over 190 inches in the White Mountains, some 60 miles to the west.
From south to north through the subregion the snowfall averages

from 70 te 100 inches. Snow eo%er varies from an average of 60

days near the coast to over 120 days in the higher western and
northern portions of the subregion. The depth and the prolonged

- duration of the.snow cover on ﬁhe eastern slopes of the White Moun=
tains permit a long season of recreational skiing, and account for
the high run-off contribution of this area to stream flow during the
spring.

2l. Temperatures. - Summer temperatures along the whole coastal

area are several degrees ococoler then are the temperatures in the in-
land portion. The average July temperatures along the coast range
fraon 68°F in the southern portion to 62°F along the northeast por-
tion and offer respite for vacationists from hot and humid areas.

Inland temperatures range between 68°F and 70°F from the western
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boundary of the subregion northeastweard to‘the central Penobscot
Basin, To the north and east of the Penobscot Basin average July
temperatures range between 6LOF and 68°F. Mid-day temperatures dur-
ing the summer months are comfortably warm along the coast, but are
seldom hot becsuse of the sea breeze. The winter temperatures show
definite response to the L degree latitudinal change, and the tem-
perature gradient from the coest through the northern portions is
fairly steep. Average Jenuary temperatures along the coast are
between 2LOF and 26°F and drop to below 10°F in the extreme north-
ern portions of the subregion. The growing season generelly lasts
from 180 days in the southern coestal portion to less then 110 days
in the northwestern end northern portions of the subregion. The
climatic conditions throughout the subregion are excellently suited
to the growth of forests and grasses.

22, Hydrology. = The ammual run-off throughout the subregion
is being measured at 52 streem gaging stations some of which have
been operating since the begimning of tﬁis century. By 1950 a
total of 1500 station years of records were available, all of which
are published in annuel reports of the U. S. Geological Survey en-
titled"Surface Water Supply of the United States, Part I, North
Atlantic Slope Basins." Average ennual run-off veries from & low
of 1l inches in the west-cemntral part of the area to a high of 50
jpohes in the White Mountains with an average over the area of

about 21 inches. The annual run-off throughout the subregion
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averages from 50 percent of the annuel precipitation in the southern
coastal areas to 60 percent of the ennuel precipitation in the north=-
ern portions of the subregiop. In general, only in the coastal basins
does the runoff occur fairly evenly throughout the year. In the
southern interior section of the subregion roughly LO percent of the
yearly runoff takes place during the montns of Harch through laye
In the central inland portions of the subregion as much as [0 percent
of the runoff oceurs during April and lMay and in the northern por-
tions of the subregion as much as two=thirds of the annual runoff
occurs curing the months of April through June. Substantial and
dependasble surface water scurces exist throughout the subregion,
and ground water supplies ere generally availeble to vegetation and
to dug or driven wellse Occasionally, short droughty periods in the
late sumer ceause embarrassment to owners of shallow wells, and
grasses becdame yellow and withered from lack of watere lhen the
rains come, however, the wells fill rapidly and the gresses recover
with vigore

2%e Because of the wide variation of streanflow from basin
to basin throughout the area, the task of determining yield of
drainage basins is continuous., Informetion is seriously deficient
on the yleld of small streems on which date are needed especially
for the study of water supplies for small communities, farm ponds

and irrigation and the design of highwey culverts and bridgess The

installation of additional geging statlons on ungaged streams of importence

and on representative small streams would cost en estimated $33,000e
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SECTION II - ECONOMIC DEVELOPMERT
BACKGROUND
1. Barly settlements, - The firet attempts to esteblish formal

settlements in the area embraced in Sub-region "A® prior to 1610,
feiled due to early oonflicts between the Fremch and English
interests and claims, Colonization in what ‘:L&. now the State of
Maine was slow for many ysars, though fishing and fur trading
continued to develop aiong the coast a.n& scattered settlements
were appesring elsewhere throughout the regiom. ‘Barly relations
between the settlers and the Indians were relatively peaceful,
but the outbreek of King Philip's War in Southern New Englend in

1675 was quickly followed by hostilities to the morth end easts,
From this %ime until the end of Lovewell's War in 1725 the
history of the settlements along the coast was largely ome of
war wiﬂa the local tribes, who were usually supported by the
French. It was not until after the expulsicm of the French fram
Canada in 1760 that settlers pushed any great distance into thé
_ interior. Between 1760 and the outbreek of the Ameriecan Revolue
tion, shipbuilding end oyerseas trade developed rapidly,
lumbemen begen to cut timber in the forests accessible fram the
coast a.nd prosperous ecumuni‘bies began to appeare The War of |
the Americen Revolution all but ended expansion, but settlement
was quickly resumed after the Revolution and the population
incressed fram 95,540 in 1790 to 228,705 in 1810,
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20 Indusiries, = Esonamically, the sub-region has deen
dominsted by & few major industries, Prior to the Civil War,
Haine was the lesding shipbuilding state in the Union, and
shipbuilding remained important for another half century. Ships
were bullt at fifty towns and oities on the coast of Maine, but
at the present time, the City of Bath ie the only remaining site
of major shipbuilding, During this same period, the iﬁmber business
wae growing through the exploitation of the vast forests of the
sut-region. The best timber had been teken from the coastal
section by the time of the Americem Revolution and the lumbermen
then peretrated the interior for timber, using the river valleys
8s avenues, The headwater area of the Penobsoot becsme the
heart of the lumber industry during its most prospercus days, At
th@ turn of the century the pulp paper industry was introduced,
In 1903 the Great Northern Papsr Company took over the rights
and facilities of the Penobseot Log Driving Company, merking e
basie shift in the industrial evolution of the State of Maine
from iong timber preduction o the smeller cutting required for
pulp, »

3¢ The textile industry, introduced inte New England after
the Ameriecan Revolution, beaeme firmly.established in Maine
after experimentsl ventures at Brunswiok in 1809 and elsewhere

in succeeding yeers, Until well into the 20th century, cottem
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textile manufacture was t/he State's leading induatry, in terms of
capital invested,: }l‘ooleﬁ manufacture followed oqtto_n, and both
remain highly 1m1;ozftlnt in the present day econamy,

Le Fishing, = Fishing, which early brought Buropsans in
numbers to the coasts of Maine, conmtinusd to be a major activity,
but emphasis gradually shifted fram deep~sea fishing to the of fe
shore exploitation of herring, lobsters, and shellfish, The
canning of small herring, or sardines, gives employment to many
workers, 7 |

5e¢ Mineral industries, = The quarrying and burning of
limestone for plaster, cement and soil conditiopers began as
early as 1733 in the coastal region about Waldoboro and
Thomastown. The cement plant at Thomastown of the Dragon Cement
Company == the only cement plant in Héw England -~ and the nearby
limestone quarries and processing works ere important, Maine
was formerly one of the largest producers of granite, but with
the deoline of the use of this material for paving, produotion
of gra.ﬁite has became of minor importance, Scattered pegmatite

deposits 1/ ere still productive,

y Pegmatite is a coarse grained rock composed essentially of
quartz, feldspar and mica in various proportions, Feldspar
and its oo-products, mica and beryl, are at present the

most important products of pegmatite mining,
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6. Ice, - For several decades, before the widespread use
of mechanical refrigeration, the Kenmebeo and Penobscot Rivers
were the scen§ of an important industry in the cutting and
shipping of natural ice to southern cities end the tropiocal
countries as far away as India,

T. Use of rivers. - Closely integrated in time and

econanic assooiation with the production of wood pulp paper

came the development of electric powser, The dems, manir of
which were built a century and more ago to facilitate ths Spring
drive of long logs, now aid in bringing down short pulpwood
sticks to the great paper mills at Millinooket and elsewhers,

or furnish head for- hydro-electric power generators,

8. Agriculture, = Farming followed lumbering up the river

valleys, reaching its peak in extent and number of ferms before
1880, The production of gemeral farm produce has been followed
by specialization 1n‘ poultry, dairy products, potatoss, and
orops for canning, such as peas, .
9« Recreation, - The picturesque coastal strip, ocool,
easily accessible, and rich in 300 years of stirring history;
and the eastern ranges of the White Mountains begun to attract
sunmer visitors in the 19th century., The subregion has became

one of the most famous resort areas in the country, with both

summer &nd winter recreational attraoctions,
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ECONOMY
10, The econcmic development of Subregion "A" has followed

a pattern whioh is geﬁerally recognized as being typical in
advanoing eoonayies. In the early days, reliance on the primary
industries 1/ was heavy. The importamce of these gradually
diminished as the secondary industries 2/ assumed larger roles
in the area's economy. Increased activity in the secondary
industries brought with jt a demand on the part of business for
more and more aerviue?, such as transportation, communicatiom,
finence, and repalr services, Increased incames, derived
primarily from employment in the seccndary industries, led te
larger demands for the various forms of personal services and
to an incraaéing volume of retail smd wholesale trade, 4s a
. result of stimuli from these two sources, the tertlary
industries _2/ grew in importance. Thus, there has now come
sbout & situation in the area where the secondary and tertiary
ipdustries daminate the economie sceme end where the primary
1ndustriea‘pluy s lesser, although significent, part. While
statistios for a longer period of time would give a better
picture of the development of this trend, figures for the years
1910-1950, as presented in Tsble 1, give save indication of what

has been happening.

Secondary industries = manufacturing, mining and constructiom.
Tertiary industries - distribution, services, clerical, trans-
portation, communication, education, recreation and government.

%; Primary industries = agrioculture, forestry and fishinge
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Teble 1 = Labor foroe by general divisioms of occugations
in the State of Maine, Subregion "A
(Percentages are of total iabor force)

Ocoupational grouping 1910 1920 1930 1940 1950
Primary industries 26.9% 5.9 19.6% 17.7%  10.5%

Seoondary industries 38 358 37 36,2 Lo.7
Tertiery industries 3.7 386 429 LB L8.7

Source: Figures from 1910-1940 are from Federal Reserve Bank of
Boston, Monthly Review, March 1947, Figures for 1950
are from U,S, Census of Population for 1950, PFigures
for different years may not be strictly comparable
because of different statistical methods used,

NOTE, Statistics are given for the State of Maine which
agoounts for almost all of Subregion "A", Additionm
of data for that part of New Hempshire included in
the subregion would not significantly alter the
general picture,

1l. The important role whioh the séeondary industries play in
the region's econamy should be emphasized. Not only are these
industries important for their om seke, but a good portion of the
eotivity in the tertiary industries depends, either directly or
indirectly, om the level of activity in the secondary industries,
A slump in manufacturing, for example, would mean a lesser demend
for such things as transportation, distribution, finance, and the
like, It would also mean reduced employment and thus lower
incomes for individuals; this woulci adversely affect the demand

for various types of personal services, Manufacturing is by far
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the most importenmt of the sesondery imdustries group., It is also
Meine's most important single souree of employment, It asccounts for
85% of the workers in the secondary industries amd almost 35% of the
entire labor foroe of the State. It employs more than twice as many
workers as the next largest single category, wholesale and retail
tradee Menufaoturing is alse the_most jmportant single source of
inoane payments to individuals, as; the data in Table 2 demonstrate.

Table 2 - Inoamo payments to individuals major components
in the SEa%e of Malne (TQ§,T§E§ 1%%5 Subregion”A®

(Percentages ere of total income payments)
1929 19,8 1952

‘ Agricultural income 10.3% 10.2% 5 6%
Manufaoturing payrolls 20,1 2645 27.9
Trade and service income 23.3 2h.5 23,0
Govermment income payments 8.1 15.2 18,4
A1 other 38,2 23,6 25,1

Besides emphasizing the imporience of manufaeming in the area‘'s

econamy, these figures provide further evidence oonoerning the basie

4ronds mentioned abovee

MANUFACTURI NG
12, Menufacturing, the subregion’s most important economis
aotivity, is camcemtrated im a relatively small wumber of industries.

in 1952 five industries accounted for 83% of the total value of
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product turned out and 774 of &ll workers employed in menufacturing,
1/ These five industries, together with the value of product end
the percentages of Lotel velus of product smd workers employed, ars
listed in Table 3,

Table 3 = Menufacturing activity in the State of Maiﬁe
for the year 1952, Subregion "A"

: _ Percentages of
Type of Industry Velue of Product Value of Product No, of Workers

Textile mill products § 273,420,706 2lg 1%
Paper and sliied products 248,097,179 22 12
Legﬁgggeggd Jeather 1&65?825775 13 16
Food and kindred products 15,619,368 13 i,
Lumber end woed proﬁuoﬁs 127,240,686 11 16

TOTALS $ ol1,160,01L 83% 7%

Source: (Census of ;&b&iné Menufectures, 1952 - Maine Department o
Lebor end Industry

13 The downward trend whiech has been chareacteristic of the
toxtile industry in New England in recent years is well known, so
that ths large extent to which the subregion relies on it is not
en encouraging factor. Both production and employment in textile
mills in Maine deoclined betwsen 1951 end 1952, and the presumption
seems to be that the decline will comtinue in the future, While

this is a generel development which affects the entire area, ite

impast on perticulsr coammunities is especially severe,

1/ Figures ars for Maino. In that part ef New Hampshire inoluded
in the subregion the paper arnd allied preducts industry is the
mest importent type of manufasturing eotivity,
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4, The leﬁxherand lesther produsts industry (primarily foot=
woar) is aﬁothér 1hose status in New Englard is far from certain,.
Wnile there have recently been geins in both production end
employment in the udustry in Maine, much of this has come as a
result of thﬁ removel of operatioms fram perts of southern New
England. This is an industry which is more prone to jJumping
about from plaoe to place'than are most other types_of businesses,
Certain features peculiar to ths industry give it a higher than
ave.foge nobili‘éiyv.f There is no assurance that the industry will
ocontinue to expend (or even remain stable) within the subregion.

VIRelo.tiverly speall changes in factors crucial to the industry
oould cause many firms to oease their operatioms and move to
other areas,

15. Thus, two of the subregion's most important industries
(acoounting in 1952 for 3T% of the value of all manufactured
products and 35% of all workers employ\ed in mamfeoturing in
Maine) are 1n that group whose future in New England is uncertain,
The 1nstab111ty vhich ariaes from this situu.tion needs 'to be
considered in any thinking about the area's future, If efforts
to ltsbiliso the textile a.nd footwear industries are tmsuecessfnl.
gaps lef't by their declines must be oompensated for by expaaslanl
in other fields, 7 .

16, The other three of the subregion's five most impertent

menufecturing industries seem to be on firmer footings Beth the
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paper and allied products industyy snd the lwbur and wowd
products indwstry have a firm materials base in {he area and oan
' reasenably be expected te comtinwe subsbantiel oporutioﬁ here,
Mach of the production in the food and kindred preducts industry.
is for e localized market, There is alwe ocmsideradle processing
and packaging of a veriety of seafoods whioh are distributed
nationally, That part of the industry whieh produces freszen
fried fish stioks has been expanding repidly of late, Hales of
fish stioks are presently inocreasing st a fsster rate than those
of any other item in the frozen foods 1ime, and exeocutivys in
the inlustry believe that subetential growth possibilities are
still wo;cnt. There is also a growing market for frosen French
fried potatoes, green pees, squash and beans, A large quantity
of dressed poultry is shipped to New York,

17; After the first five discussed above, the next most
important manufacturing industry in the subregion is that
producing transportation equipment. Most of the activity im
this 1ine is conmtfated in shiptuilding. NYext in importanece
(ne measured by value of ;rodhot) oame the nun-eleotrioal
wachinery industry, the fabricated mtd produsts industry,
prinmting, publishing, and uiliéd industries, the spparel and
allied products industry, sand the ohemiui wd allied products
indmtry. An especially importent ehutcﬁorint1§ sommon to the
apparel, printing, chemiocal, fabrioated metel products, and
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i:rmsportatiou equipment industries has been the growth which
| they have displayed in ro&ont years, From them, as wall as from
same industries which are now of miner importance in the area
(furniture, electrioal machinery, snd rubber preducts, for example)
' nﬁ oome the qipmuim whioh will take up same of the slaek oaunsed
by deel;nes in other lines of activity, ;lﬁooinly in tuxtiles,

. 18, MNanufsoturing ﬁct;ﬂty is oonosntrated primarily in
the southern and western parts of the subregion. The morthernm
and eastern sections have relatively little mamufacturing in
~ thems In terms of preduct value, the ten most important
| menufacturing cities (u{ towne) in Maine in 152 were, in arder:
Porthhd._ Lui'lton, Sanford, Biddeford, Bsth, Auburn, Millinockeb,
Anguétn, cwbgrignd, and Waterville, Of these, omly Nillingoket,
& papermsking 'émtor. is in the northerm pé.rt of the State; all
the chera are in the southwestern part, When the locational
density of manufacturing workers in the State is plotted on &
mep, the Lewistom-Auburn area is seen to be the appr oximate
5eographi'c senter of Maire's manufacturing population, _}/ |
Berlin, New Hampshire, of oohrse, is rolntiveiy.olese te the

industrialized portion of Maine.

1/ Census of Maine Menufactures, 1952, pe Vil.
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PRIMARY INDUSTRY

19. Subreglon "A" hes a larger percentage of the population
engagsd in the primary ocoupations than does most of the rest of
New Englend, although even here the percentage is not large and
has been steadily decreasing. In Maine the three most important
agricultural products are potatoes, poultry, end dairy produocts,
In 192, the potate crop was %arth elmost $86 million, poultry
production almost $63 million, and dairy produots about $39
nillion, Taken together these thrse accounted for about 85%
of the State's cash receipts from famm marketings. Areostook
County has lemz been ome of the nation’s most important centers
of potato ?rodnctiono In recent years, both the price of
potatoes and the incame derived fram potato production have
fluctuated widely. »£.ices and incomes in 1951 wers considerably
lowsr tham in 1952, Although the final figures for 1953 are
not svailable, they are expeoted to be the lowest in many years,
This instabllity has led the fermers @f Aroostook County to
inoreasingly try mew types of orops in order to diversify the
county's sgrionlture and help to stabilize it. The poultry
industry has sxpanded rapidly in Maine in recent years until
the ohicken now rivals the potato as the State's most important

egrioultural pr.dust. Timber is Maine's most abundant natural

resource, sbout u5% of the land area of the State being forested,

While emglaymnt in actual forestry pursuits themselves is not

I1-12
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large, these resources form the basis for the State's importent
paper end lumber industriess Fishing provides employment for
about 5,000 Maine workers == less than 2 percent of the total lebor
forces This source of employment, however, is very important

in certain coastal towns and villagese

TERTIARY INDUSTRY

20¢ The tertiary industries have steadily increased in
jmportance down through the years, as is true in most advencing
economiese These are industries whose level of activity depends
largely upon what happens in other fieldse The demand for
various types of services and the course of retail and wholesale
trade depend primarily upon how much money the populetion has
to spend and upon how business in general, especially menufactur-
ings is goinge Although for the most part the tertiary industries
in the subregion follow a typical p ttern, recreational activities,
particularly the vecation part, deserve speciel attentione The
recreation business is an important source of income to both
Maine and New Hampshires While exact figures on both the
income and employment arising from this industry are difficult +to
determine, it is certein that the dollar volume of income and the

number of jobs are substentiale Many related types of concernes ==
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retail stores, service stations, transportation compenies, for ex-
emple =~ elso receive & large amount of business as a result of
the spending done by vacetionlstse

21, Thero is considerable fesling that &he potentialities
of the recreation business in the erea have not as yet been fully
exploiteds liore adequate fecilities, better roeds, increased
publicity, and more research into the wanhts and habits of the
vecationist have all been suggested as spproeches to the problem
of attracting more businesss The industry also has its internal
problems. One of the most importent of these arises because of
the short durstion of the New England Swmer vacation seasons
More determined efforts ere needed to lengthen the season end
so enhence its revenue-producing abilitye The summer season
traditionally begins about the Fourth of July and lasts until
Labor Day. If substantiel mewmbers of people could be induced
to being their vecations earlier, or to stey past Labor Day, or
both, the summer vacation trade would make & more substantisl
contribution end to the area's economye Another difficulty stems
from the age and condition of meny of the existing resort
facilities in the area. lany are old, in a poor state of
repair, and lack the modern facilities which present=day

travellers demande Greater attention to the modernization end

IIe1l
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repair of existing itruotms, as well as to the erection of
new fecilities, would be desirable; In short, action aleng
soversl 1lines holds out the poseibility that the subregion's

~ incame fram the Summer vacatiom business céuld ﬁe increased sube
stentially,

22, Hunting and fiehing are also sources of considerable
revenue for the region, Humters and fishermen, both fras withinm
.ﬂﬁ subregicn ‘und.vfren Qutsi‘del, Spend heavily for such things as
licenses, equipment, guiding aerv:lce.s and sperting camp aocoomo-
detions, In many parts of the subregion conditions are ideal
' for mnting and fiehing, It is felt by those actively cemcerned
' with this field that more attention devoted to publicising the
attracticms of the area for the outdoor sportsmex would pay
dividends in the form of en inoreased volume of business, |

23, wintér vesations else play a Vre;ov in the recreational
pioture, partioﬁla.rly in that part of the regiom located im New
Hempshire. The increased popularity of skiing has been largely
responsible for the greater nignber of winter vaoetioms, a factor
w’hich mekes this business highly sensitive to the vagaries of
the weather, An ehoouraging 'aign of late, however, has been the
increased amount of winter' patronage reported by establishments
outside the skiing arees. This may meen that non-skiing winter|

vecations in New England are becoming more populer,
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FACTORS INFLUENCING ECONOMIC DEVELOPMENT

2li, The sconomie devoloppent of any aree is, of ocourse,
scndlitiomed by the resources which that area possesses. Im the
case of subregiom "A" several factors have been important inm
shaping its development, The situetiom in respéot to ths area's
primary and tertiary :hadustrie? was disoussed abaove, As regards
the ell-importent oategory of memufacturing, seversl things which
have been of particular importence should be mentiomed,

25, HNaturel resources and raw materials, - The subrogiom is

iiberally endowed with timber, There ia generally enough sand

snd gravel availeble te mest local comstruction needs, Stene,
suitsble for cutting and orushing, is plentiful. Large deposits
of limestore provide rew materials for New England's only oement

‘ plunf and large lﬁeatm mrocessing worke., Aroostook County

has lerge deposits of mangenese for which a useble repénry prooul.
hae been earnestly sought end which now sppears probable if net
certain of attaimment, The pyrrhotite deposit at Katshdin Irem
Works is one of the large proven sulfur and iron reserves of the
country to be called upon when higher grade sources are exhausted,
Feldspar and -tra.tegic mica and beryl, obtainad from the pegmatih
deposite of western Maine, are relatively unimportant in peace
time, but become importamt in time of war, Meaine has large
reserves of high quelity peat. The production is small, but the

product commands a high price compared te materials cbtainable

1116
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elsewhere, Deposits of copper ere located in both Maine and New
Hempshire, although nore of them have been worked for many years,
Most of the materisls used in the area ~- especially the .in—
dustrielly essential omes like coal, petroleum, iron ore, and the
like == must be brought in from outside. The necessity for doing
this frequently puts the area's menufacturers at a disadvantage
when compasred with their competitors in other perts of the country.
Added tramsportation costs plece an extrs burden om the manu-
Pacturer here, One apparent advantage of the subregion which has
not been fully explbited is its favorable location with respect
to foreign sources of supply of r&ﬁr materials, The excellent
herbors of Portlemd and Sesrsport are closer to meny foreign
countries then are most other ports om the Atlentic seaboerd

end Gulf coast, slthough this geographical nesrness is not
reflected in the presentb psttern of ocean freight rates. As
United States relianoe on foreign sources of raw materials
inereases in the future, as it appears almost certain will be

the cese, the subregion's favorable location with respect to

the se materials cem be a factor enhancing its competitive

position.

26, Hman resources. - In the eyes of most manufacturers,

the human resources of the subregion constitute ome of the area’s

strongest points. The 1950 population of Subregion PaA" is
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estimated as 926,300, Of the totaly, 31,000 are in the New Hampshire
portion of the Androscoggin and Seco River Basins, and 895,300 in
Mainees About L9 percenf of the subregionts inhabitants live in 30
cities and towms of over 5,000 populatione Teble L lists the
principal citiess

Teble L4 = Cities and towns with populetions over 10,000,
Subregion "A"

City or town State Populetion
(Census of 1950)
Portland Maire 774634
Lewiston Maine Lo,97L
Bangor Maine 31,558
Avburn Maine 23,13,
South Portland Maine 21,866
Augusta Meine 20,913
Biddeford laine 20,836
Waterville Vaire 16,287
Berlin New Hampshire 16,550
Sanford Maine 15,177
Westbrool: iaine 12,28l
Bruaswicl Maine 10,996
Both laine 10,64l
Saco Maine 10,32l

Except for Berlin, New Hempshire these citles, which contain
almost %8 percent of the population of the subregion, are all in
the southern half of the subregion and within L5 miles of the
sea coaste There are vast areas of northern laine and learge
areas in eastern Maine which are virbtually uninhabitede

27« The subregion has an adequate labor force, one that
has had experience with industrial processes and which is noted
for its more than average stabilitye. Wage rates are generally

lower then in the rest of New England, and labor-management
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relations on the ihole have been good, Most menufacturers regard
the avdhbility'q.nd character of the labor foree as being one of
the uu's,strénge.ot oampetitive adventeges. Statistios on the
population and labor forse of the State of Haiué in 1950 are
pﬁunted in Tables 5 and 6. That part of New Hampshire inoluded
in the subregion would ﬁd an sstimated 50,800 to the population
ndv' 11.9)0 to the lebor foreo. Forecasts of th. future popuhtioa

and labor force ars gim i.n hblo Te

" . Teble 5 = oulation of Maine, b Co\mtiu = 1950
: ' Rbro;hn ‘A'

. ‘Total Per Square uilo
The State - 913,7145/ 29.s -
Androscoggin . 83,5% 17449 .
- Aroosteok = 96,039 - 1ka
~ Cumberland 169,201 ©192.1
Franklin A 20,682 1240
Hemcook : 32,105 20,8
. Kennebeo 83,881 . 97.0
Xnox _ 28,121 77T
Lincoln : 18 ,ooh Co 39.
Oxferd - L, 221 - 21,2
. Penobsoot 108,198 L 31.7
" Piscataquis ' a 18.617 . o7
Segadahos 20,911 8.
Scomerset ' 9,78 10.1
Weldo - e g;,gg; _ igog
""mgta » °
York : SRR 9305&{!/ ' 9505

Sources U,8, Census of Populationm, 1950

Includes uppreudnntoly 18,;00 persons ruidi.ng in
Subregion "n" _ ,
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Table 6 = Experienced labor foros by deteiled occu ation
v State of Nalme = I§§5 Subregion 'ﬁ'

Total, 1 years and over . - 3k2,010
Professional, technical and kindred workers - 2,159
Farmers and farm manegers 17,011
Managers, officials and proprietors, exoept rarn 27,620
Clerical and kindred workers 30,334
Seles workers , 22 »158
Craftsmen, foremen and kindred workers h5,166
Operatives and kindred workers - 86,73, -
Privats household workers 7,5)4)4. v
Service workers, except private household 21,39
Farm laborers and foremen . 12,33l
Laborers, except ferm and mine 38,088
Ocoupation not reported : 9,513

Source; U.S, Census of Populatiom, 1550

Table 7 = Forecast of po ulation end labor foree for Maine
| for years i&e, 1975, 2000, Subregion "A"

Population Lebor Foroce
1960 991,000 374,598
1675 1,06L,000 Lo2,192
2000 1,164,000 439,992

28. A substential portion of the population is concentrated
in the southwestern part of the subregion, Much of the northeastern
part is sparsely ,popuiatad. Per oapita»i;nome '11!' Maine in 1951 was
$1,298 and in New Hampshire it was $1,LL);, The natiomal average
was $1,58L. It is worth noting, howsver, that in recent yoars per
capite inocome in Maine and New Hempshire has been inoressing at s

faster rate than in the rest of New England,
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29, Loocation with respect te markets. = Its locatiom with

respect to markets has been important in fmﬂnenéing the typee of
products whioch -the. subregion turns out., Situated, as it 1s, in
_ the northsast cormer of the nation, Subregionm "A” is dishdﬁn-
‘Eo.geoualy located in relation te Va,ls.rge number of the natiem's
major markets, This has meant that bthe area's manufactures
have had to be products whose value is high in relation to their
bulk, 1nb order that thg 'adv-érse impact of high transpértgticn
costs oculd be offsete This has been true except in those cases
where a substantial materials base has been encugh teo nuilif’y the
| disadvantages of distance from markets, or where production has
‘been largely for nearby markets, h

30, Transportation. - Transportation facilities are

generally adequate or in process of being made so, the subregionfs
inland needs being met by a metwork of highways end railroe.dé.
Airline service, both passenger and frelight, is also ava.nabie.v
Facilities for water transportation ere good, the harbors of
Portland and Seersport being the most impartant, Despite the
sdequacy of fabili.ties rates are high, a factor which adversely
affeots the campetitive positiom of manmy 6_1‘ the area’s firms. (A
moro'éomplate description of trpnsporta.tim facilities 1-  given‘
in parsgraphs 32 to 35.) |

31, Fuel, power end water., - The subregion has no indigenous

deposits of the important fuels, Coal and fusl oil, the major
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fuels used, wust be brought inm from sounsiderable distances, This
resulte in everage fuel ooats which are higher than in most other

tates. Supplies of fuel are adequate for
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ivdustrial users, but these users suffer from the higher ocosts
af the fvels purchesed, The supply of pm\;ar is ordinarily
sufficlent to meeb all demands; conditions whioh in the past
sametines cmised temporary shortages havs been corrested for the
ma9d parte Costs of this power are ‘high or low, depending om
what tl® bazis of oampariscm is. When compared with most of the
regt of Hew Bngland, power costs im the subregion are low, Howe

relofion o soue obher parte of the United States, they

}E;;o

aver,
ere reletively high. Since part of the power supply is generﬁtod
by steem, there is sans relatiomship betwsen fuel costs snd power
retos. The area’s water supply is good, both in respest to pro=
viding water for power generatiom and for processing purposes.

Ths evellabilily of water is important for the production of such
thinge as chemicals, pulp, and peaper, end in the mining industry,

For each ton of ore at least five tons of water are required in

ining concentretion and refining procesaes,

ﬂ,
g
=

TRANSPORTATT ON
32 Roeds, = Ths major population centers im the river
velleys and sosatel aress of the subregiom are served by numerous

<

highwaye. U.S, Route 1 follews the ocastline from Eittery te

L
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Calais and on northward to Presque Isle emd Fort Kent. Fram the
southern tip of the subregion to Portland 'thi‘a routov 5:- paralleled
by the Maine Turnpike Toll Road, The inland area is ero;aed by

' U.8. Route 2 from Gorhem, New Hampshire to Houlton, Maine and the
southorn porticn of the subregion is served by a metwork of high-
ways. U.8. Route 201, from Augnsta to Jaokmen, is an important.
through route to Quebeo, Canada. The upper Seint John River basin
snd the Upper Panébsoqb River basin in the _northern part of the
subregioﬁ. and»tha upper Machias basin east of 0ld Towm, Maive,

- have few roads and access to these areas is severely linited.

33, Railroads. - The Boston and Maine Railread fram Bostam
to cm. New Hampshire snd Portland, Meine and the Maime Central
fram Portland to Brunswick, Augusts, Waterville, Bangor, Ellsworth
snd Calais, Melne ,' serve the princ;pd ,oent_ers” on the coast aﬁd
~ in the major river valleys. ‘.‘l'he Rockland Branch of the Maine
Central from Brunajﬂek to Bath, Wisoasset and Roockland, Maine
serves one of the most picturesque areas m the ,sufbregion.r The
inland pépula.teé 'urea.s‘ are served by the Canadien Natiomel
Reilways on a line fram Momtresl to Berlin, New Hempshire and
Portland, Maine; the Meine Central feeder limes along the
Ardroscoggin end Kennebeo Rivers; tﬁo co#adian Pacific's main
line from Montreal to St. John, New Brunswick, which orceses
Maine bolow Moosehead Lake; and the B@mgor and Aroostook Raile

road serving eastern Maire northward to Presque Isle and Fort Kenmt.
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3ie Airilnes. = Wortheast Alrlines provides scheduled '
flights fras Boston, Massackusetts to Portland, Auburn, Augﬁstag
Watervilie, Bsmger, H@ultog and Presque Isle; and in the Summer
%o Rockiend and Bar Harbor, These and other citiss are served
by @zs_,gh%z non=secheduled freig‘nt and passenger airlines, Virtually
%ii parts of the subregiom are accessible by planes. equipped
with pa@t@@@s which can lsnd om the ‘meny 1akese l!any eportmen
travel te the aw‘hem hv.mtiﬁg and fishing areas by private

end sharter plane.

35. Other facilities, - Ocean transportation facilities

are very good, the harbors of Portland and Searsport being the
most iaportant, Portland Herber is the most nartherly desp
water port of importence on the Atlantic eoast of the United
Stetes, Bus amd truck tramsportation are importent in the

sconomy of the subreglon,

PROSPECTS AND POTENTIALITIES
360 The rescurces, for the most part, are being and it is
assumed will centinus to be privately developed, Extensive use
of rescurces, by sither the State or the United States Gmment.
is not assumed, exeept inscfar as thoy ere used for conventionally “

expected publie services. Thit must be kept im mind,
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37. Yo oooﬁmy uses its rulou.roel in ‘any perfect or ideal
way. New prooe.ﬁsgs' are co#stmly being devised, new ways ef
organising business are '.1..,. o possibility and bhe imtroduction
 of new industries is continually expected, _1/ All this -‘ﬂ”“ »
opportunity, but eppertunity used by private persons or businésuc
with their own private funds, State officials, econauists and
-others might point out econemioc possibilities, but the investor
must ta_hé the risk of failure or success. If the shoe industry
is mobile end uncertain, it is because prﬁate persans msy
. emter or leave or move the factories en a private determination
. of cost faotors or Iipr:ofit; pquibilitios. ﬂﬂs 1s true of the
textile industry, No camsunity wants an industry to leave with
the d",."'. econanio ~eonsequences, but in a free entorprine Qoonmy
th§ industry must be profitsble., Ths nevo:npn’é of the v_fext’ilo‘
industry awey from the subregion obviously places upon _uanagmit
the necessity to géarch for more profitable markets or greater
offi.cienoir if menagement is't'a stay, The most obvious way of |
: Gt:t‘king cests -- deoreasing wages =- might .tanpcrarily uﬁ Y
few plants, but outtihg inoome to workers does nob provide an

expanding ,qc'anany'&

y It has been reported that a new low cost process for
extracting manganese from the low grade manganese ore of
Aroostook Oounty has been developsd, There is insuffiocient
information emcerning this process, but it is oomsidered
important to note the possibilities izvolved,
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38. While searching for mew industriss such as chemiocals,
sleotromios and machire tools, since thess are expanding in lew
England, it must not be fargotten that progress in thoss areas
already stromg need not be overlookeds paper;‘lumboring,'wooa-
warking, food, and reoreation,

39. Ome potential, used rathsr sparingly, is that of
industriel end economic research, MMuch more use of the publie
universities emd the other coliegesvis possible and a small
investment in peruonnél end facilities for research can bring
large results. There is great need for accurate econamic data,
widely distributed, A pubPis very mueh aware of esonomis
possibilities ie esiential; a3 is accurate information to proe
spestive iﬁveators in opportunities, There is a vast wntouched
field for sconamic surveys and research in this subregionm,

Tﬁsre ars, of course, agenoies such as the Maine Devel opment |
Credit Corporation end loosl Industrial Development COrpor#tianua
a3 woll as the Haine Development Cammi#sion, thaﬁ meako knowmn
economic opportunities or pramote the entramce of new industries,
but econamic anelysis of a subregion also requires eccnomio -
research, One exsmple of the possibilities of eoconauic analysie
18 the work being done by the Maine Department of Labor and

Industries Division of Research end Statistios,
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LOs In the event of largs scale war, it is olear that
deposits of EMQWOQ may beoome of great signifioance and the
same is true of power resources. But in this event higher
prices or subsidy would be required, particularly for use of
low grade minerals, barring the discovery of efficient and

profitable ways to extract low grade ore,



SECTION III - STORAGE AND STREAM FLOW REGULATION

1. Intr_odu.otion. - Existing ﬁa,,jor water itorage in Subregion
b amou!iﬁ to aboﬁt h,éb0,000 sore=feets Most of this storage is
used to regulate streem flow for power purposes, but gome of it is
ﬁa.inta.ined'fofrpublic water supply, recreation and other uses. An
| edditioral h,hO0,0bO aore-feét of-useful sﬁorage could be developed
in conjunotion with additi ogal hydroeleo{;rio.pojver development.

2. Existing storage. = The existing storege in the river

banizis‘ ci" fhe subregion renges in emount from sligli{'.ly over 4
92,000 aore-feét in the Saco River Basinr to over 1,500,000 aore-
feet in the i’enobsco’c ‘Rivei' Besin. Together, the Penobscot and
Kennebeo Rivér Basins contain ebout thfee-tifths of the storage

in the subregion. The existing storage, by river ‘basiné, is

shown in Table 8. - | '

3. ‘Potential storage. = The prinqipal areas of potential
storage ere 1n'th§ basins of the Saint John and Penobsoot Rivers,
" whioh together account for three-fourths of the total subregional
pbtontiai.‘ However, useful sto:v'taée oculd be developed in the
basins of the Androscoggin, Kennebeo, Saco, and Machias (Coastal)

Riverse The potential stbrage by river basins is shown in Table 8.
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Table 8 - Existing snd potential useful storege,

- Subregion A"
Basin Existing storage Potential storage
(acre-feet) (acre=feet)
SATHT JOHN
Seint John River 1,160,000
Aroostook River 81,700 535,000
Fish River 000
Total for Ssint John 81,700 2,299, 000
ST, GROIX |
8t. Croix River 302,000
above Vanoeboro
8t. Croix River 290,,,00
below Venoceboro v ,
Totel for St. Croix 59,00
PENOBSCOT | |
West Branch 1,308,500
Penobscot River
Eest Breanch 116,900 128,100
Penobscot River
Pisoataquis River 114,600 57,400
Mattawakeag River 863,000
Total for Penobsoot 1,570,000 1,348,500
KENNEBEC
Kennsbec River 1,138,200 217,070
ebove Binghenm _1/ ' , v
Sebasticook River 53,800
Messalonskie SBtreem 71,800 -
Sendy River 100,000
Total for Kennebeo 1,263,800 317,070

1/ Mooseheed Leks 55,000
11I-2
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Table & (Continued)

"Basin Existing éﬁarage )
{acrs-feat ) ‘
ANDROSCOGGIN

Androscoggin River
ebove Berlin

Lower Androscoggin River
Little Androscoggin River

Leke Auburn

Total for Androscoggin

PRESUMPSCOT

Sebago Lake
Other rivers

Total for Prest{mpwdt
SACO,

Saco River

Ossipee River

I1ittle Ossipee River:
Other tributaries

Total for Saece
MAINE COASTAL

Union River

East Machias River

Maohias River
Other

Totel for Meine Joastal -

Total

660,500

25,300
26,200

13,300
725,300

222,600

mégéﬂ
285,400

Lo,480
36,710

13,260

2,10

92,690 .

183,660

42,850
22,900

Lk, 150

293,560

- b,90L,850

1173

Potential storapre
laoro-?ee?)
182,700

Ty

182,700

- 275,000

275,000

L,422,270



SECTION IV - WATER SUPPLY

le This section inqludes a summary of the inventories of
the quantity, quality and present water supply uses of surface snd
_ground waters, estimates of future water supply needé, end the eavail=
ability of water to satisfy futufe weter supply requirements,
A discussion is presented of the effects of pollution on fhe
quality of surface waters, the aﬁailabilityvof grouna water,
the recreational usé of public water supply reservoirs, and

the effects of an increase in supplemental irrigation,

_SURFACE WATER AVAILABLE

2 Safe yields. - The minimum monthly flows for the period
October 1929 to Septemhef 19,9 were determined for each stream
from gaging records of the U, S. Geological Survey where avail-
able and used as tﬁe safe water supply yield., These flows which
ere shown in fhe various individual basin'chapfers covering Sub-
region "A", were taken from gaging station records and were es-
'timated for ungaged areas by comparison with gaged areas,
Runeoff patterné developed through the operation of gaging ste-
tions on small tributaries for short durati&n es described in
Section I, would be helpful in establishing the safe yield for

watervsupply purposes.,



3, Includimg the internationsl section of the Saint Jolm
River, Subregion PA" has 5,250.miles of stresms with safe ylelds

4z oxcess of one million galloms per dey as indicated below,

Safe yleld in Miles of
wmillion gellons per day strosms in Subrsgion "A®
Over 100 ‘ T25
10-100 | 1,022 .
1-10 3,303
54250

Lo  The minimua monthly flows of the principal rivdrs

_their occurrence.

¥eble 9 = Minimwm monthly flows of the principal rivers
‘ in Subregion A"
October 1929 to sSeptember 1949

Minimum Monthly Flow

Million Milliom
Gellons/dey Gallons/day/
River square mile Date
Androscoggin River at Merry- :

meeting Bay, Maine ‘ 1,370 0,395 June 1948
Little Androsooggin River at :

Avburn, Meire 58 48 0.179 Jan, 1948
Penobscot River at Turmer Point :

off Castine, Meine , 2,L160 0.287 Feb, 1948
St. Croix River at Caleis, Meaine 202 0.268 Feb, 148
Kernebec River at Port Point,Maine 1,516 0425 - Feb, 1948
Presumpseot River at Presumpseot ‘

Falls, Maine 268 0.437 Jan. 1942
Saco River off Cemp Ellis, Meine 291 0.167 Auge 1949
Ossipee River neer Cornish, Meine cli.5 04208 06te 1947
Saint John River at Grand Fells ,

Dem in Canada g 0409 Feb, 1948
Aroostook River at Washburn, Maine 6543 0.0L Feb, 1948
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5¢ Many miles of stresms have yie;da.leu than one million
gallons per dw. Sm of these could i;;gvide. sufficient water
for publie iaterl aupgly 1;6r & nurber of fhe smaller communities,
Larger water supplies could be teken from the 5,250 milss ef
streame having yields greater then one million gellons per day
and meny lakes in the subregion. 7

6. Natural water Qud;tj. - The surface weters of Sub-

région "A" are generally suitable for damestic, agrioultural,
and indu’atﬂb.l usés. They are generally soft, witf; & hardness

- of less than 50 parts per million except in portions of the
Saint John Riv;‘er- Basin,.paar Presque Isle, Fort Fairfield, and

| Limestone, Maine, where a hardﬁess of over 160 parts per
million may oocouwr, The surface waters have a low to‘ moderate
‘mineral oontent, 16 to 152 parts per million, The higher
myinerral contents are féuné in the Ponoﬁqu&b and Saint Jolm
River Basin, The maxima are 8l and 152 parts per milliem,
respestively, Corrosive waters Q‘a_y be encountered in a mumber
of leoetions throughout the subregion and espeolslly in the
Penobsoot River Basin area. The surfece waters of the Kenmebeo,
Ponq‘bsoo& md Androscoggin ﬁi}er Basins may contain sufficient
c‘oléll- to ’roquirﬁ removal for ?@ﬁq;tin' industrial processes,
Table 10 gives the minimu, medim, and maximum values for
selaoted phydealf‘ end ehe;fgio;i a.nalynes of 89 ﬁntrutéd surface
~ waters in the :nbrogibxi;ﬁ' and ;is}‘o"givéi "ﬁlues for inalyleé of
tite Portland, Old Town and Caribou, Maine publie water supplies,
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Table 10 = Chemical and physical characteristics of untreated surface water supplies,
~Subregion "A" - February 1%L

89 Surface Water Supplies Sebago Lake ~ 0ld Tom, Me. Caribou, Me,
Median Minimum Maximum (Pertland » Me.) Water Distrist Water Works

(in pu'ts per millienm)

Color 12 0 100 10 30 5

pH 1/ 65 540 9.0 6T 6.2 6.6
Turbidity o 0 ho ¢] ' 5 o
Irem ' oldi O : 2.5 Trace 0.10 0411420
Calcimm (CB,) h-.l 0087 808 ‘ 3015 5.1 20037
Magnesium (lg) 0.80 0.00 16.1 0,620 : 1.05 . 0,960
Potassium (K) 1.2 0.2 20.9 - . 1 1.8
Carbonate (CO3) - - - - - -
Bicarbonate (H(X))) - - - - : - -
Sulfate (SOI) 6.0 2.0 35.1 349 6.1 | 35.12
Chloride (C1) 24 0.7 - 18.0 1 340 2
Fluoride. (F) Traoe 0.00 0.% 0.15 0420 Trace
Nitrate Nitrogen 0.0  Trace 2,5 0.1 0.2 0,06
Total solids 3 16 - 152 21 59 98
Bardness as CaC03 20 8 156 15 23 Sk
Alkelinity as CaC0310 1 13 7 13 Lo

l./ Not in parts per million. A measure of hydrogen-ion concentration.



7. The surface water temperature varies from maxima of 7L
to 78 degrees Fahrenheit in the summer to a low of 32 degrees
-Fahrenheit in the winter, For half of the ysar the surface
water is cooler tham the ground water which varies from L0
degrees Fahrenheit in the narthern portions to L) degrees
Fahrenheit in the southern portions of the subregion,

8. The data avallable on the bacteriplo,gical, chemigal
(ineluding biochemical end mineral) and physical quality of
waters of the rivers sre adequate to define the general
utility of the water, These data may be o tained Prom the
Divisions of Sanitary Engincering of the Maine Department of
Health and Welfere and the New Hampshire State Health Depart-
ment, Supplemental analyses are made to weet requests for
information needed by prospective water users at specifis
locations, In conjunction with this study, the Quality of
Water Branch of the United States Geological Survey collected
a limited number of surface water samplses during high and low
streaem flows for mineral analyses,

9. Samitary qualitye. - The sanitary quality of the surface

waters with yields in excess of ome million gallons per day and
their suitebility for water supply uses are summarized in Table
11,

10, Conditions I, II and III water are widely scattered
throughout the subregiom, Most of the 191 miles of Condition IV

weter is locabted in the Androscoggin and Kennebec River Basins.
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Table 11 = Summary of known present effects of industrial and
municipal pollution on stream water quality
Subregion "A"

Approximate miles

Degree of of streams
Condition Suitable lor water supply uses pollution in basin 29/
I Suitable for all water supply uses. Use as None )
domestic water supply may require disinfection. g 1,36
5
II Suitable for public water supply after filtra= Not )
tion and disinfection, for prectically all appreciable)

industrial uses 1/ without treatment, for
agricultural uses and for irrigation of cropsas

III Suitable for most industrial uses lflwithout loderate 322
treatment and for irrigation of crops consumed
after cookinge

v Suiteble for some industrial uses }/'without Severe o1
treatment.
v Suitable for no water supply usese Gross T2

L/ Quality requirements for industrial water veary widelys Condition I water may require treatment
for some industrial usess Condition IV waber is used without treatment for some industries not
reguiring a high quality of wmters As water conditions decrease from I to IV they become suite
able for fewer industrial uses or become more difficult to make suitable by treatmente

g/]Miles of streams in basin having a safe yield of one million gallons per day or mores Since
Section V of this report considers only those streams affected by pollution regardless of flow,

these flows may not agree in the two sectionse



The longest reach is 12l miles on the main stem of the Andros-
coggin River between Berlin, New Hampshire and Topshem, Maine,.
Condition V water ocours in the Penobscot and Kennebes River
- Basins,. |

11, Seven communities obtain their municipal water supplies
from polluted stresms, The State authorities believe that,
although with present j—,rea’hﬁent all public water supplies in the
subregion are 6ons:l.de'red safe, polluted sources of water supply
are not desirable and should either be replaced or improved in
quality. Satisfactory ecomamic sources for public water éuppliea
are probably within resch of all comunities in the subregion.

12, Ome hundred eighty-seven farms, almost all located along
: tha"Androsoeggin River, have reported that they were umable to
use stream water for stosk watsring because of industrial and/or
‘munieipal pollutionm.

13, Avsilsble salt water, - There are unlimited quantities

of salt water available along the ocast for industrial purposes

such as cooling and wash water,

GROUND WATER
| 1. Yields, = A preliminary study of the ground'w'nter resources
‘of thie subregion was made by the Grétmd ‘Water Branch of the U.S.
GeOIOgiéal Survey. From the interpretation of geologiocal maps

and fram field investigations, areas of significant ground water
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yield were determimned and are shown :on maps in chapt'ers IIT to IX.

Ground water sdequats to meet the needs of individuel rural
hames and fermsteads for domestioc water, steck watering and
spraying is avallable from bedrock or unconsolidated deposits
at moét plsces throughout the region. Fraqueﬁtly those
supplies which have beén developed have proved inadequate
during dry seasons,

15, Yields from bedrock, = Most of the bedrock underlying

the area has a low'porosity, practically ell the available
ground water occurring in oracks or- joints. Most bedrock wells
in the area yield fram 1,000 t¢ 50,000 gallons per day. In
general, wells in grenite and gneiss yield less than 15,000
gallons per day, while wells in schist and slate mey have
higher ylelds, Some wells in slate reportedly yield about
50,000 gallons per day. Little information is available on
yields of wells in other rock types.

16, Yields from unoonsolidated deposits, = Wells in till

may yleld enough water for domestie or farm use, but many
feilures are reported during drj seasons, Areas in whish till
is exposed at the surface are shown in the 050,000 gallons:‘ per
day eategory on the yield maps in the individual basin chapters,
17« Wells in glaocial outwash deposits, which oscur chiefly
in the valleys, show en extreme range in yield. Where camprised

of saturated gravel and sand in en area of favoreble rechargs,
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the outwash deposits may yield more then one '1illion gallons per
deye Under less ideal conditions, outwash deposits consisting
chiefly of sand or gravel generally yield frum 50,000 to 1,000,000
gallons pef daye. Deposits containing considerable silt end clay

generally yield less than 50,000 gallons per day.

18, Water qualitye = The ground_water of the Subregion
is generally harder and mbre highly mineralized than the surface
waterse The quality of the ground waterlis generally suitable
for-domestio; indust¥ialband agricultural uses, éxoept where
hardﬁess, iron coﬁtent, and corrosiveness may have to be cone
- trolleds The natural hardness of well waters may be as high
&8s 225 parts per million (in same parts of the Saint John River
basin), but is more likely to be less than 50 parts per million;
The iron content varies widely (407 %o 3 parts per million) but
geherally ié below the acceptable maximum of O0e¢3 parts per
millione | | |
19« Many wells in Aroostook County, Uaine are ebnormally
high in nitrates and dhlorides because of looal.cpntaminatioh
from fertilizer and other soluble pollufants carried into the
ground water by percolation, These characteristics are not
general throughout the subregion, Table 12 gives the median,
minimﬁm, and maximum values of selected physical and chemical
 characteristics of 66 ground water supplies and also gives

values for anilyseé of the Cumberland Center, Monson Spring,

and Weshburn, Maine public water suppliese The temperéture of
the ground water is epproximately LO®F to LUOF and varies only

& few degrees during the year,
IVag
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Table 12 - Chemical and physicel characteri

stics of untreated ground water supplies,

Color
pH

Turbidity
Iron & Manganese

Caloiwm (Ca)
Magnesium (Mg)
Sodium (Na)

potassium (X)
Carbonate (GO%%
Bicarbonate (HCO3)
Sulfate (S0),)

chloride (C)
Fluoride (F)

Nitrate Nitrogen
Totel Solids
Hardness as CaCO3
Alkalinity us_Ca{COB

N Subreglon

WAY - February 15l

66 Ground water supplies

Median Minimum

Max inmram

2
6.7

0
0.07

7.14
1s
3.7

1.7

(in

o3

oo o

1.10
0.00

0.7 -

0.l

231
Trace
0

Trace
12
13

8

parts

38
10

3.0

63.9
13.84

2h.7

9.20

L. 12

90.0
0.6

560
350
225
130

8.7

Cumberlend Center

Monson Spring

Washburn Me,

Maine Me ;Nater Co. Water Co.
per milliom) ,
0 (3] 0
6.9 6.8 7.5
0 5 0
0.2!'4 1.20 Traoe
9,80 L8 - 63.9
1080 1.6 ) 13'8
- 507. 501
- 1.4 1.5
11,60 5.8 6.7
L Trace 17
0 Trace 0
50 Trace 1.7
6y L6 26
33 20 225
2 20 130

y Fot in perts per million. A measure of hydrogen-ibn concentration.
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20e Sanitary quality of ground water is generally setisfactory
if taken fron properly constructed wells which ere located a safe

distance from sources of pollution.

WATER USE

o, Water uses considered are domestic, agricultural, and
industrial. ODomestic weter includes thet used by c onmercisl
establishments such as stores, hotels, reétaurants, end moarkets,
as well as water used for bathing, cooking, washing, cleaning,
sand other household purposes. Industrial weater includes
process, cooling, boiler feed, and miscellesneous industrial
water. Agriculturslwater is used for stockvatering, spraying,
irrigation, and other miscellaneous egricultural water usess

22, Rural and sgricultursl water use, = Rurael domestic and

agricultural weter supplies depend on many smell sourcess In
general, they have little effect on the available water supply,
re not affected by other water supply requirenents, and are

importent in the subregional water supply picture only when a
large emount of water is used for irrigations

2%, the private rurel weter systems supply domestic and
agricultural water to about 295,500 personse These systems include
3045L5 ferm systems and 43,255 rural domestic systems (total 7%,800)
They supply approximastely 22 million gallons of weter per day for
all uses except irrigetion. Each system supplies an average of

approximately 300 gallons per daye
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2lie The results of a survey by the Us Se Department of
Agriculture on farm water supply are given below:

Farms reporting water shortage

Type of water shortage Number % of Total 1/
Domestic supply 10,100 3],
Livestock watering 9,500 31
Spraying 2,100 T

1/ The totel number of farms in besin is 20,5454

25, Assuming that the percentage of rural nonefeim homes have
ing inedequate domestic water systems is the same as for the ferms,
1,700 (3L percent of L3,255) rurel domestic water systems are inw
adequates Obviously, some of the feim systems are inadequate for
more than one use and, therefore, are included more than once in
the tabuletione Eliminating this duplicetion, it is estimated that
gbout 30,000 (L1 percent) rurel domestic and farm systems are in=
adequate in this subregions The inabilily of meny of these systems
to supply adequate amounts of water may be due to faulty development
rather then to leck of ground waters

26s Irrigation water usee = In 1919, 2,020 acro feet of water
(6L7 million gallons) were used for the supplemental irriga-
tion of about l,L00 acres of crops in 136 systems. Natural lakes,
ponds, and streams supplied irrigation water for approximately
1,675 acrese Constructed ponds supplied water for approximately
570 acres and wells, canals and municipal systems supplied water
for the remaining acreages
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This water use is not significant at present, averaging five
million galloms per day over about a 130 day frost~free periode
Some farms 1£ the subregion indicated that they would be short
of water if’they:waﬁted to irrigate,
27. Supplementel irrigation is water sprayed onte the lamd
once or twice per week in a:mo-unts such that iainfail 'plus
) supplemental i.rrl gation water total one to two inches per week,
Practlcally all of this Water is tsken up by the crops or eva.pora.‘qes.

28, Mum.cipal and industrisl water use, = Of the 6L0.L

miilion gellons per day of fresh weber used :_by all industrial
@d munieipa]: watér sirstéms ,i.ﬁ the subregion, industry uses
567.8 million gallons per da:y. One hundred sixty;one public
eter systems supply 87.2 miilion gallons per day of which

72,6 are for domestic use by 6%0,700 persons and 1.6 are for
1ndustr1al’ us6, Indus*brie§ supply an additional 553.2 million
4ge.llons per day of fresh water for their own use.

_2970 The five lgrges wabsr-usmg commnnities in Subregl en
®A" are givan;bel.m‘:,

7 Weter used
- (¥illion gellons/dey)

B Gamnunitx ) Total Industrial
Berlin, New Hempshire 76475 T5.32
Rumford, Meine S 51,05 50460
Kenre bec Weter District - 48.8, L7 A2
‘Medaweska, Meire S : o L7ees L7405
Woodland, Maine h0e09 39.89

All fivo eammunities are 1oeacted on large streams, Sma.ll but
significent emounts of water are used in 182 towns snd oitiu,

most of which have mznicipal water systemse
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30, Industrial water use, = Total industrial water use in

the subregion is divided as follows:
Process water 419,90 million gallons per dsy (7L.0%),
Cooling water 118,7 million gallons per ‘day (20-9%).

Boiler feed and miscellaneous 29,2 million gallems
per day (5.1%),

Total = 567.8 million gallons per day,

31, Industriel water use msy also be divided by type of

industry as follews, | '

Pulp end paper industry LB85.1 million gallons per day (85.L%),
Textile industry 22,7 million galloms per day (L.OR),
Thernal eleotrioc plents 21,8 million gallons per day (3.8%),
Food processing 19,7 million gallons per day (345%),
Other - 18,5 million galloms per day (3.3%).

32, Surface water use, = Of the 640,y million gallons per

dsy of fresh water used by munioipal and 1nduatr1ti‘ﬁter, aystems |
in this subregion, 625,8 milllion gall&ns per dsy come from surface
souroe's. One hundred and four publioe ay'steme which obtain water
from these surface sources supply a total of 79,9 million gallons
per dsy. The ramaining 545,9 million gsllons per day are supplied
end mostly utilized by industry. |

33, Ground waber use, = There are 12,5 million gallons per

dey of ground water used in the subregion. Fifty-three publie
water systems supply 5.3 million galloms per day. The rémaining

7.2 million gellons per day are supplied and used by industry.

1v-lh
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34, Four public water systems supply 2.1 million gallons
from & combination of surface and ground water souroces.

%5+ Re-use of Water., = After use and discharge, 1ndustrial

end domestic water becomea available pop other water users, pro=-
vided the quality of the water is satisfactory for tﬁe intended
purposes, In this subregion the strean waters are in c‘ondition
IV or V below 63 out of 129 communities from which dc;nastio or
industrial wastes are discharged, Condition IV waters are
“severely"” polluted and are unsuitable for domestic and most
egrioultural and industrial uses, Condition V waters are

grossly polluted end suitable for no water supply uses,

36. Cestine, Maine water supply, - The Castine water

supply is taken from one surface source, two wells and several
springs. Its safe yield is approximately the water oonsumption
of the community served., It is estimated that consumption by

' @l services aversges 0,100 to 0.125 million gallons per day,
Critical shortages of water developed in 1552 and 1953
indicating that additional water sources should be developed

to meet the demands or the ciemands should be reduoed; Un-
fortunately, the sources and all but six of the services are
umnmetered so thaet actusl consumption and production of water
are unknomn, The six metered servioces. include four very small
hotels, a golf ocourse whioh uses the water for sprinkling,

and the Maritime Academy which uses about 15,000 gallonms per day.
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If the estimate of G125 million g‘all@n per day is ocorreot,
the averags pey service wnsumpﬁ@ﬂ @f aoou% 473 gallcms per
day is excessive for a resiéentiu eemmunitye

37, Salt weater use, = in additaea to the fresh weabter used

in this subregion, a total of 171,17 millioﬂ gallfms per day of
salt w&ter are used for indas%:rial purpases, which may be
divided as foliows:
Cooling water, 157,68 millien gallons per day (92%5.
Process water, 11.8 millicn'galion's per day (7%),
Miscellaneous, 1,69 million galloﬁs per day (1%),
Total = 171,17 million galloms per day,
Industrial salt water use may also be divided by type of
industry as follows:
Steam plent, 154,50 million géllons per day (90%)
Fish, 1),,08 million gallonévpar day (8%)

Miscellansous, 2,59 million gallons per day (2%)

FUTURE WATER NEEDS
38 The population and water consumption trends for eeach
river basin and & number of localities are presemted graphically
in the individual river besin chapters. The trend lines indiocate
that in the year 2000, population and water use may range from
102 to 3,75 times the present, depsnding on the locality within

the swbregion. Prudent plannirg for the future should envisiom
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& requirement for water for the ‘year 2000 of about twice the amount
presently used. V.IAJ'.though ;t'utm'e uses of water in industry and
agrioulture oa.nnot be predicted with assuremoe, it is assumed

that water use for these purposes will also be twice the amount
presently used. Given below in Table 13, is a tabulation of

the est:imated‘ increase in water use for ﬁhe river basins |
included in this Subregionv. -

Table 13 -_E.sfimated inerease in water use for
the river basins in Subregion "A"

Ratio of anticipated
water use in the year 2000

River basin ’ to present water use
Maine Coastal Streams 2 to1
Saco River 2 tol
Kennebee River ' 3 to 1
Penobssot River . 2 tol
Presumpsoot River : : 2J; to 1
Ste. Croix River 2 tol
Androscoggin River : : 15 tol

Saint John River . 2 tol

39. Future availability of water, - Except at Castine,

Maine, a groét surplus of water will be available throughout
the subregion, at least to the yee.f 2000, This great surplus
of water could "supéort new wet industries if tramsportation,
public utilities, labor and‘ other essentials could be provided,

LOo. Puture avellability in the Passamaquoddy Bay area, =

The estimates for the eaétern coastel portion of the subregiom
may be low if tidel hydro-electric power is developed
at Passmaquoddy Bay. Before the water supply resources of

this portion of the subregion would be teaxed, the inorease in
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water use could be considerably greater than the two times
estimated, However, because theye are no fresh water sources
which could supply large quanti'ties of water (100 milliom

gellons per day or more). in this area, careful considerati-on_ should

he given ”tb the water needs of potential industries which might exert

b1, Future water supply tfo:; Castine, Maine., = It is not
knavm whether Castine's wa.fer shértagea during 1652 end 1953
were due to inadequate supply or to a high rate of consumption.
If the shortages were due to an inadequate weter supply, and
1f it is economloally feasible, additicnal water should be
developed.

42, This additional waber might be supplied by developing
the local limited grourd water, or by ;:Ievel oping a surfaoe
supply from Bog Brook, which drains into Wadsworth Cove, Either
of these aitemates would require an engineering study to deter-
mine their suitability and economic feasibility. Financing of.
an additional supply would probably require charging double or
more the present r&tes.‘

L3, The need for edditional water at Castine depehds
upoh its ability to attract new industry or more recreational
useé. In common with other smell sea coast towns located on
rocky peninsules, it should not attempt to attract industry md
recreational developments that require large amounts of fresh

water,
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Lhe Puture development of rural and agrioultural supplies, =

Rurel domestie and agricultural water supply are not eonsidered
above, In general, exoept for irrigation water, these supplies
~ have little effeot on the available water suppliss in the sub-
region and are not affected by other water supply requirements,

-

*57%56& out of 73,800 rural water supplies are inadequate to meet
present needse Although the total number of rural water supplies
may not increase markedly, more of them may become inadequatse
dus to the greater demands of modern plumbing systems for water,
Ground water invesf.igations are needed to outline source areas

| favorable for the development of bt;th large and amall water
supplies, The information obtained from these investigationms
would serve as a basis for determining the most economical

methods for the development of, dependable ground water supplies,

L5, Puture devel opment of irri gatién water supply, - Same
farms in tﬁe subregion indicated that their present supplies
would be inadequate Aif. irrigation were adepted, Although future
needs far irrigation are not known, the demand for irrigation
water could inorease markedly and could signifi#antly reduce the
weter availeble in smeall tributaries if improved practices make
irrigetion profiteble on more farms or if the agricultural
pattern chenges, This reduction could affect mﬁnicipal and
industrial supplies as well as other irrigati‘on water supplies
end hydro-electric power developments, and would farece con-

sideration of the legel basis for the use of water for irrigatiom

purp 0se8,
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L6, Future quality. = The quality of the water in the

future will depend on the action teken to meintain or improve
the present water céndition by control of muniocipel and in-
dustrial pollution and to & emall degres by improved lend use
practices to control eresions
CONTROL OF RESERVOIRS FOR PUBLIC WATER SUPPLIES
L7 The following reservoirs sre controlled for publie
water supply:

Auburn Water Works ~ Owns 80% of the shore line of

Leke Auburn and prohibits all recreational eotivities onm
the pér,ti@n it owns.

Berlin, New Hampshire - Swimming end boating are

prohibited in Horne and Bean Brooks and in the /jmmonosasue

River,

Gorham, New Hampshire - Fishing and swimming are benmned

in Ioy Gulch and Perkins Brooks,

Auguste Weter District. =~ Controls Carleton Pond ex=

olusively for public water supply.

~ Bartlett, New Hampshire - Does not allow fishing and

swimming in Albany and Bartlett Brooks,

Uonwey, Wew Hempshirs - Does not permit swimming im

Dry Brock. Fishing is allowed,

Freedom, New Hempshire = Does not permit fishing,

swimming or boating in the tributary to Cold Brook, from

whioch the publio water supply is obtained,
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Jackson, New Hampshire ~ Does not permit swimming in
Meserve Brook, Fishing is allowed.

North Conwsy, New Hempshire - Does not allow swimming

in Kearsarge end Artist Falls Brooks. Boating and fishing
are not restricted,

Portland Water District - Restriots en eres of Sebago

Lake near the inteke, The remainder of the lake is un-
restricted forl fishing, swimming, end boating purposes,

| Fi?hing ahd shére use of all other municipal surfece water sources
are permitteé. '

LB, Restrictiéns on the use af"we.ter supply reservoirs for
Vreoreaﬁon have not significently limited recreational sotivities
in this subregion. Additional water resources ere available im
tlﬁs erea to met the needs of swimming, boating end fishing
without infringing on the water resources now reserved for

~ public water supplies,

BENEFI TS TO WATER SUPPLY FROM STREAM FLOW REGULATION

L9, Storege reserveirs operated for streem regulestiom will
generally increase the safe yield of the river ét downstreem
polnts, Reservoirs included in the inventory power plan (See
Section VII) ‘would increasev the safe yield., The increase of

safe yleld would depend on the number of proj cts installed and

on the method of reservoir operation, governed by the needs of
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dowmstream power plants and other water users, Seotions III ard
VII present a discussion of the existing and potential storage
end stream reguleation.

50, Since the quantity o water availeble at the present
time is in excess of the estimated water supply needs in the
year 2000, there would be no benefits to water supply as a

result of new hydro-electric power storage reservoirs, Inoreased

discharges would improve the quality of the water, but not to the

extent that monetery benefits will result in the foreseeable

future,

CONCLUSIONS
51, It is ooncluded that:

a, A large surplus of water will be available for
water supply in Subi-egion "A" for at least the next 50 years
on the basis of needs now foreseeeble, except as indicated in
conclusion be Most of this surplus will probebly be eurface
water, | |

b. Castine, Mairne has a water shortage which is
probably aggravated by excessive use,

6. The surplus of water available is a wvaluable

netural resource and ocould be attractive to new industries having'

large water demands,
de The natural surface waters in this subregion have
& herdness ranging from 8 to 156 parts per million; have a low

to moderete minersl ocomtent, 16 to 152 parts per million;
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generally renge from acid to slightly alkaline, pi of 5¢0 to
9603 and mzy be corrosivee They are suitable for most water
uses, but some must be treated to control corrosiveness, hardness,
conlor, and turbidity.
ee The present quality of 563 miles of the strean
waters in this subreglon is impaired for wmost waber supply uses
by discharge of sewage and industrial wastes. These 563 miles of
streams in Conditions IV and V are mostly located in the Androscogging
Kennebec, and Penobscot River Basinss The longest stretch is along
the main stem of the Androsecoggin River for a distance of 12l miles
from Berlin, Wew Hampshire to Topsham, Mainses This present quelity
of 322 miles of stream waters have been impaired for some water usese
There are l;,%365 miles of fresh surface waters that are essentially
welfectede Further -deterioration of streamwaters would be prevented
by troatment of waste discharges from present or new wet industriess
fe The highest priority water use 1s for domestic
water supplys The prohibition of swimming, boating, and/or
shore use of public water supply reservoirs does not significantly
linit these recrsational activities in this subregions Awple
water resources are available to meet the foresesable recreational
needs without infringing on the very small portion of the water

resources now reserved exclusively for domestic water supplye
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ge Data for the quality of waters of the rivers and
principal streams in this subregion are adequate to define the
gerdreal usefulness of the untreated water for industrial uses.

he Ground water is availeble throughout most of the subs=
region in small quantities which can be developed to meet the needs of
individual rural homes and famms for domestic and agricultural
water, except irrigation, Moderate and large quentities of
ground water can be developed invarious areas, generally along
the major rivers,

i. The ground waters vary greastly in hardness, 13
to 225 parts per million; and minersl comtent, 12 to 350 parts
per million. The ground watersé are generally suitable for all
water supply uses, provided hardness, corrosiveness, and iron con-
tent are controlled as required by the needs of the users,
Indications are that many wells in heavily fertilized areas
are high in nitrates.

Je A sharp increase in agricultural water use for
gsupplemental irrigation could significently reduce the water
available in small watersheds, especially during dry, hot
weather and would raise a question as to the legal basis for
uvse of water for irrigationm,

k. The domestic water supply requirements of rursal
femilies have little effect on the available water supply in
the subregion and, in gemeral, are not aff'ected by other water

supply requirements,
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l. Appraximetely 37 percext (£7;500) of the 73,800
ground water supplies developed by rural femilies are not
adequate to meet the dememds for damestie and agricultural

water with no allowence for irrigatiome

WATER SUPPLY PLAN
52. The water supply plan is as followss

a. Improvement of water quality., - Pollutiom oonmtrel

- measures desoribed in Section V would improve the quality of
deteriorateé streamlwatér. These improvements includé makiﬁg
the water attractive to industry where increased industrial

A use is.desirable, Ma_jor» consideration would need to be given
to the water supply needs of industry and other weter users in -
the fomulation of a comprehensive pollution contfol plan fer

best water use,

b; Investigstion of supplement‘al' irrigation, - A study
of supplementel irrigation should be made to determine when the
amount of water used for irrigatiom has increased so as te
threaten to affect other water uses. The study would include
the annuel collection of data on the acreage irrigated, the
amount of water used, the sources of water and the types of creps
irrigeted, Assuming deta would be collected by existing agri-
culturel field steffs and orgenizations, it is estimated that the
services of one man, peart-time, would be required to,a.na.lyze
data and coordinate fisld activities, The estimated

ennual ocost of the investigations is approximetely $6,500,
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¢. Ground water investipations. To determine the ground

vater potential of Subregion "A", the following studies on the

ground water should be made.

Location Approximate aresa Type of Study
in Square miles

Upstream areas, Sebago Lake to

north Maine Coastal 11,947 Reconnaissance
Rural, small towns, some suburban

areas .and central Maine Coastal 5,605 Intermediate
Urban aress snd southern Maine

Coastal 5,319 Comprehensive

(1) A reconnaissance study would entail the collect-
ion of & limited amount of data on springs, wells, and major ground
water suppliese This type of study would also include the collect=-
fon of & limited number of semples for chemical analyses and & very
general geoloéic mapping programe

(2) An intermediate study would involve a fairly
thorough inventory of date on springs and wells, and the collect
ion of a considerable number of samples for chemical analyses.

In addition, it would include sufficient geologic investigations
and mapping to define the principal water bearing units, their
arcal extent, thickness and water bearing characteristics.

(3) A comprehensive study would include mapping the
surficial and bed rock geology of the area as needed to delineate
the areal extent of the water bearing formations, the collection
and evaluation of sub-surface data such as records of wells, test
borings, springs, their logs and yields, and chemical anaiysgs

.of water samples in order to determine thickness of the aquifers,
1726
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their potential yield, and the quality of tie water., This type
of study would outline source areas favorab.e for the develop-
ment of both large and small water supplies.

The inforﬁation obtained from these investigations would
also aid in determining the best methods for developing depende
eble ground water supplies. The studies needed to properly
evaluate the availability of ground water for publie supply,
industry and dbﬁestic use, including field work and preparation,

but not publication, of the necessary revorts would cost about

81435,000.
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SECTION V - POLLUTION VCONTROL

1s This section presents an inventory of pollution
contributed to the water resources of Subregion "A," the effects
of pollution on present water conditions, pollution measures in
effect, and such stream classifications as have been legally
adopted for best use of the water resourcese A provisional plan
is offered to serve as a guide in planning the pollution control
aspects of water resource developments. This provisional plan
illustrates the approximate water quality improvement that could
be effected by the sewage and industrial waste treatment shown.
Costs of pollution control measures and the benefits from improved

water quality are discussed,.

PRESENT STATUS OF‘POLLUTION AND POLLUTION CONTROL
2o 1In the economic development of Subregion "A," population end
~ industry have become most concentrated in the lower one=-third of the
 principal river basins and along the south Maine coastal area in
particular, It is in these ereas that the largest use of the water
resources for the transportation of sewage and industrial wastes has
been'made. While the use of the water resources as the final place
of disposal for waterborne wastes is indispensablé, the dischafge of
large volumes of untreated sewage and industrial process wastes has

resulted in serious deterioration of receiving water qualities, It
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is this use that is most in conflict with other legitimate (nd
desirable water uses, especially recreation, shellfish operations,
industriel water supply and, in some instances, public and agricul-

tural weter supply.

3, Pollution emtributed to water resourcess = In recording the
gsources of pollution in this subregion, the following procedures fere
eonformed to in order that & reascnable and equitable tabulatiom of
date would results

8e A municipellty having mmltiple public sewers discharging
to the same wetercourse was counted as one source of pollutiom,

be Where a municipality has multiple public sewers dis-
charging to and affecting more'than one watercourse, each watercourse
wa.s eountea a8 receiving ome souroce of polluticme

c.. In population centers, multiple private domestic outlets
discharging to a-single watercourse were counted as one source of
pollution,

de 4An industry having multiple waste outlets has been
counted as a single source of pollution.

6¢ An industry discharging both organic and inorganic
wastes has bean recorded as only one source of pollution in whichéver
category is most significent to the problem.

fo Industries discharging employee sewage only were

counted as sources of sewage pollutione
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ge Industries discharging both process wastes and
sanitary wastes have been counted as sources of industrial wastes.

he BSources of sewage pollution cmmtributed to by less
than 50 persans have been excluded as not signifiocant to overall
water resource development,

4 On the above bases there have been recorded a total of 50O
?eparate significant sources of pollution in Subrégian "A." Sewage
and organic industrial wastes have been computed to conmtribute a
total population equivelent of approximately 8,170,700 persons to
the pollution loads transported by the seven principal river systems
end the coastal streamse, Inorganic wastes, ineluding those diascharged
in combination with predominantly organic wastes, contribute signifi-
cant smounts of chemicals, metals, suspended matteors and similar
materials.

B¢ Sources of sewage pollution. = Of the total of 500 separate

significant sources of pollution in thia'subregion, 304 are caused by
discharges of sewage from municipalities, other population ocenters,
ingtitutions, schools, milltary establishmgnts and industrial plants,
Inocluded are effluents from sewage treatment facilities, adequate or
inadequate, of which there are 32, These 304 sources of sewage
poliubion are reported to have a total contributory population of
>582,825 persons snd the population equivalent has been compited to be
in excess of 580,000 persons, including the unreported populations at

military establishments. Sewage discharges account for approximately
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seven peroent of the total pollution load discharged to the water
resources of Subregion "A,"

6¢ One of the sources of séwage pollution has a comtributory
population of more than 50,000 persons; four are comtributed to by
populations renging from 20,000 to 50,000 persons; 10 from 10,000
to 20,0005 14 from 5,000 to 10,000<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>